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Visualization of the propagation path of signals from the VLF transmitters in the
inner magnetosphere observed by Arase
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In the Earth’s inner magnetosphere, various kinds of electromagnetic waves propagate and interact with charged particles
trapped by the earth’s magnetic fields. The interaction results in acceleration and loss of the trapped particles. It is known that
man-made signals from the ground-based VLF transmitters can propagate into the magnetosphere through the ionosphere.
Low altitude satellite measurements show that the VLF signals cause the precipitation loss of the radiation belt electrons
into the atmosphere through pitch angle scattering. Thus it is important to understand the propagation characteristics of
the signals from the VLF transmitters in the inner magnetosphere. For this purpose, we statistically investigated the VLF
signals from the transmitters to identify the propagation path of these waves in the magnetosphere based on the plasma wave
measurement performed by High Frequency Analyzer (HFA) onboard the Arase satellite. The statistical map of the VLF
signal intensity was derived using the data obtained by HFA for three years. We successfully identified the geomagnetic
longitude and altitude range where the VLF signals propagate in the magnetosphere and electric field intensities along the
propagation paths. The propagation paths are the plausible location where pitch angle scattering by the VLF signals takes
place. In the presentation, we show the propagation path and electric field intensities of the signals from the VLF transmitters
in the inner magnetosphere.
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